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SI R, Newingtoii-Green, February 6, 1 786* 

T RECEIVED fome time ago the iiiclofed letters and 
•^ regiftry from Dr. Clarke, Phyficiaa to the Lying-in Hof- 
pital at Dublin, They contain fome accounts that feem to 
me not improper to be communicated to the Royal Society. 

The obfervations which have been made on the laws that 
govern hurnan mortality prove, that the mortality of males 
exceeds that of females in almoft all the ftages of life, and 
particularly in the ear Heft ftages ; and that this excefs prevails 
moft in great towns, and all the lefs natural fituations of hu- 
man life. The fa£ls in thefe papers throw fome light on this 
fubje£t. Male fatus^s requiring more nutrition than femak 
jf^/^/j, becaufe larger, and being alfo for this reafon mora 
liable to injury in delivery, are brought into the world lefs 
perfect : and this happening more or lefs in proportion to the 
vigour and juft formation of the mother, it muft happen 
moft in thofe fituations where the greateft tendernefs of 
frame and deviations from nature take place. The truth, in 
A fliort* 
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fhort, feems to be, that any debility in tither parent muft a§eft 
moft the prodiidion of that fex which requires the largeft and 
ftrongeft Jlamina ; and that fuch debihties prevailing moft in 
great towns and polifhed Societies, the excefs of the mortality 
of males muft alfo be greateft in fuch fituations. And this I 
reckon the principal reafon of a circumftance in human mor- 
tality which, before I received thefe communications from Dr. 
Clarke, I did not fo well underftand. 

With much refped I am, &c. 
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Dn CiARKE's^r/? Letter to the Rev. Dr. Price. 



SIR, Dublin. 

IN your very ufeful Treatife on Life Annuities, &c. you 
remark*, that ''it has been obferved, that the Author of 
*' nature has provided, that more males fliould be born than 
^' females, on account of the particular wafte of males, occa- 
^' fioned by wars and other canfes. That perhaps it might 
^' have been obferved, with more reafon, that this provifion 
^' had in view that particular weaknefs or delicacy in the con- 
^' ftitution of males which makes them more fubjedl: to mor- 
^^ tality I and which, confequently, renders it neceiary that 
^' more of them fhould be produced, in order to preferve 
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^* ill the world a due proportion between the fexes/* And 
farther, you elfewhere remark ^^ that " the j/Q?i5?i recited at 
^* the end of your fourth EK^y prove, that there is a difference 
*' between the mortahty of males and females; but that you 
^' muft however obferve, that it may be doubted, whether this 
*^ difference, fo unfavourable to males, be natural i and that 
^* there are fads which prove that you have reafon for fuch a 
** doubt/' After ftating a number of very fatisfa£lory fads of 
this kind you remark, that *^ the inference from them is very 
obvious; that they feem to fhew fufficiently, that human 
life in males is more brittle than in females, only in confe- 
quence of adventitious caufes, or of fome particular debility 
*^ which takes place in poliihed and luxurious Ibcieties, and 
^^ efpecially in great townsT 

Whatthofe adventitious caufes are, or how this particular 
debility is produced and operates, are queftions which appear 
to me highly intereffing and curious, I have therefore been at 
€on(iderable pains to examine and arrange a very accurate and 
extcnfive regiftry in fuch a manner as I hope will throw lome 
light on thefe queflions. As it is to the accuracy of modera 
regiflers that we are originally indebted for our knowledge of 
the fads ill queflion, I apprehend, it is from the fame fource 
only that we (hall be enabled fatisfadorily to explain them. 

Of the regiftry inclofed, I beg leave to obferve to you. Sir,, 
that it has been kept from its commencement by a man of un- 
eommon accuracy (one of the under-clerks of our Houfe of 
Commons) ; and that as the poor women and their children are 
obliged to pafs through his o^ffice, before leaving the Hofpital, 
his lituation is fuch that there is no likelihood of his being; 
deceived. It exhibits to our view the occurrences of zB years 

^ Vol,. II, p, Zi 
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m above 20,000 inftaiices : a nujubw whiQhi am luGlIned to^ 
think call hardly appear InfufBcbmt for eftablifhing forne general 
inferences and conclufions on a tolerably fure fouadation. Al-^ 
though imy reafonhig on tliefe matters fliould not appear very 
conclufive, or my calculations perfeftlj accurate, yet I flatter 
myfelf, that the fa£ls will neither be unacceptable nor ufelefs 
to you. 

I believe it may be fafely alTerted, that anatomy has not 
hitherto deteded any internal difference between the animal 
oeconomy of the male and female, which can be fuppoled to 
account for their difference of mortality, more efpecially in 
early Infancy ; and this (it deferves to be particularly remarked) 
is the period during which the chances are much the greateft 
againft male life. It is a matter of common obfervation that 
males, c^ ten's paribus, grow to a greater lize than females, 
both inutero and every fubfequent period of their growth. Con- 
fequently, they muft meet with more difficulty, and endure more 
hardlhip and fatigue, in the hour of birth. Accordingly, 
praftitioners in midwifry, taught by experience, know, that 
when any coniiderable difficulty occurs in the birth of a child 
(for example, in all the different kinds of preternatural labours) 
they ftand a much better chance of faving the life of a female 
than of a male. It is on this principle we can explain what our 
fegiflry concurs with others in proving, vi%. thzt near one-half 
more males than females are ftill-born. Naturalifls are agreed, 
that the head of the human foetus is larger in proportion to its 
body than that of any other animal ; and I believe it is certain, 
that no animal whatever brings forth its young with fo much 
difficulty, pain, and danger, as a woman* Now as we know 
that the head contains one of themofl important organs of the 
body to life, it is highly reafonable to fuppofe, that any 

additional 
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tiidkioiial injurjm^hich itfuftainsiii deiiFeiy niay p-mdiice very 

■ material ei^ds on the v/liole fyftem-, Tliefe efFed's though 

= ofteo may not be always immadiate. They may operate in 

weakening th/e male coiiftitution fo as to reoder it more apt 

^to be a§e£led by any exciting caofe of difeafe foon after birth, 

-and lefs able to ftruggle agaiiift lt» It may be afked, how this 

will apply to the differente of mortality in great towns and 

coniitry fitoations ? The anfwer evidently is, that in great 

towns ricketSj fcrophnla, and other difeafes affeding the bones, 

and producing confequeot mal-conformafion of the female fex, 

are more frequent than in healthy country fituations. 

There is another circitmflance, Sir^ which may have fome 
influence in producing that particular debility which you 'raen- 
tion. ft is tliis : as the ftamina of the male are naturally con-» 
diluted to grow to a greater fiEej a greater fupply of nouriiOh* 
ment in utero will be nece€lry to his* growth than to that of t 
female* Defeds in thip particular, proceeding from delicacy 
of conftitutiofi or difeafes of the mother, muft of courfe be 
more injurious to the male fex. And although the male chil- 
dren may be fo lucky as to efcape tbortlon and the perils of 
-delivery, it is probable, that they will be more apt to languifb 
-tinder difeafe, or die at fome future period, from the applica- 
tion of noxious caufes to an originally half-ftarved frame. To 
a perfon little accuftomed to conlider .phyliological fubjed% 
this teafoning may ^ippeaf Somewhat obfcure. It may, per- 
haps, be fomewhat illuftrated by confidering that nouriflimeni; 
-<yi the foetus^^r birth which nature has provided for. Sup- 
pofe every mother in a great city obliged to fuckle and nurfe 
her own child, w#y6<5^/ the affiftance of fpoon-meat; and every 
mother in the adjacent country to do the fame. Of the former 
there would not perhaps be one good nurfe mfive ; and of tli§ 

VeL. LXXVL A a a latter^ 
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latter, perhaps, mi one bad in ten^ The difi^rence of mor- 
tality that would enfiie both to mothers and childien thus 
fitiiatedj and the greater bufferings of the male than female fex, 
pia^y be eafily conceived, but not eafily calculated. We fee 
that, when a \¥om an conceives twins, and has two fc^tufes /#• 
Miero to nourifli inflead of one, it becomes peculiarly fatal 
both to her and her offspring. The chances are above four to 
one greater againfl her than againft a woman bringing forth 
one child, and about two to one againft her iflue'^. 

Give me leave, Sir, to call your attention a little further to 
tl^j fa6:s relating to twins. They are fingular and curious, at 
the fame time that they ferve to confirm fome of the preceding 
reafoning. Near ^;i^-/m//' more twins die, and near one-ihird 
more are ftill-born, than of fmgle children. And why?~It 
is not becaufe they meet with greater difficulties in the birth» 
On the contrary, it is a known fad, that, beuig much lefs 
than other children, women bring them forth with more eafe. 
Does it not then proceed from a fcanty nutrition, by which 
they are oftener blighted m uUro than fiogle children ; and, 
when born alive, have lefs ftrength to fupport life through the 
firft ftages of its exiftence. 

It is farther worthy of obfervation, that though double the 
numbers of twins die and are ftill-born, compared to fingle 
children, yet the proportion of male twins loft to females is 
ie/}. Only one-fifth more of the male fex die than of the 
female, and only one-third more is ftill-born. Whereas of 
fingle children, whofe proportional mortality is one-half Icfs, 
one-fourth more of the male fex die, and near double the num- 
ber is ftiihborn. To what then are we to attribute thisleflened 
iBortality in favour of male twins? Probably to their brain and 

^ * Compare the^th and i4thj 6th and 13th inferences in the annexed extra£ls. 
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nervous fyftetii fufFeriog lefs during deliverj, 011 account of 
their heads behig much fmaller thati thofe of fingle children. 
Were I cJifpofed to be prolix, I could offer mauj more plaufible 
arguments on this fubje£l; but to you, Sir, I am fure thej 
would be unneceflarj/ There is onlj one circumftance ra- 
malning, relative to the proportion of the fexes, which I can* 
i^Qt pafs over In filence. We fee evident wifdom in the creation 
of a greater number of males than females} but whj the pro- 
portion they bear to each other differs In different countries and 
fituations, and why there ihou Id be a feventeenth more males 
born of lingle children than twins/ arequeftions which I leave 
to be decided by thofe philofophers who underftand the theory 
of generation better than I do. Be this as it may, I am con^ 
vinced that the majority in favour of the male lex is fooner 
deftroyed than the generality of writers feem to be aware o£ 
Did L n™. of'.,,. Jer pe™,. I think, . CO.M prove 
from Dr. Short's own data^, that the majority of males is 
deflroyed long before the common marriageable period ; but I 
ihali content myfelf with an obfervation or two on tlie reglftry 
before us. If one-^half of the whole born In this hofpltal die 
before three years, which Is the efbbliflied computation for 
great cities; and if, on the lofs of fomewhat more than a 
/<6/r^ of this half, a majority of 1177 be reduced to 483 by a 
lofs of 694, as appears from the regiftry, it is pretty evident, 
that by the death of the two remaining thirdSj a majority will 
be left in favour of the female fex. It is obvlpus, that the 
ftatement with regard to twins corroborates this fuppofitlpn ; 
for of them, inltead of a fifth, there is near one half dead and 
ftlil-born, the confequence of which is, that we fend out a 
Biajority of females. It may be ol)je£ted, that their males do 

'^ New Obfervations, p. 72. et feq. 
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not bear to great a proportion to the females ; and tKat^ therm^ 
lore, it is not to be expeded they fhould keep up their majoritj' 
fo long. But there is only a feventeenth fewer males pro- 
duced j whereas it has been already (hewn, tliat tliere is a much 
greater proportion between the deaths of fingle and twin males 
againft the former and in favour of the latter. 

Such are the outlines^ Sirv of my fentimenta on this lub^ 
Je£t. I have affumed the liberty of addreffing them to you 
without ceremony, as a well-wifher to erery member of the 
republic of Ittters. I fhall be happy, fliould your fentlments 
happen to coincide with mine, or if I can be of any farther 
fervice in promoting your very laudable inquiries, 

I zvciy Sir, with great^reipeft, &cr 

JOSEBif CXARKEi: 

laying-in Hofpltal^ 
Juae9j 1785. 
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Bn Clakke's fecond Letter to the Rev. Dr. Pmcm 

^ I ^? Dublin^ 06t. 22, 1785. 

E N C O U R A G E D by your approbation of my former let^ 
ler, 1 will take the liberty of ftating to you a few more faftr 
and obfervations, which 1 hope you will judge an Appendix to 
it of fome importance. 

With the view of afcertaining how far fome of the fore- 
going conjeaures are well founded^ and of determining with 

grreater 



tud^.feiiiak fex:iti kfancj., I"bepE in: the- moath ,.©£-' Jmly. IM- 
% weiglliog^fbrty^chiMI^o^ ■ twefitj^of:;etc^^^ .md %:^fciog : 
the .diraenfioii3:of; their >heads*-- '-M the;m0nths ■ of-A^gij'll^^ tad 
September •I-'repeatedth-e fame experimeiit , twice,.. tiMiig faeh- 
children as appeared to have arrived at the full period of gefta-; 
tioa promifcuouflf ^as they ^ happened to^-he'borii;' 

!.'■ weighed^ ' them^. all.^a.few^ hours after hirth^. before they ^^ had !■• 
taken- -^foodw- ^^^^ before- purgativevmediciDea had, time to operate* - 
Pot this purrpoH, I-made-ule of a^fkall fpriog or ^pocket fteelyardr 
which weighsaiiy thkig|hot.%eavierthaii a fewpouiids)appeBded.: 
t# - it ■ with Hfficient-accuracy^ '' To-this^^-was attached aJannel . 
hligj into,,, which the chiidreii- -were^^ put, at firfly- naked; -but ^^ 
this I Toon fo-uiid verj troublefdme. • :The-nurfes,^olten wanted, 
time fufficient to affift me, and timid mothers were afraid of 
their in fants-^catching^"Cold;.L was therefore obliged to weigh 
them ^with ^their - cloaths- on, and tOiCubtra£l -a ^certain quantitj^^r 
from^the grofs weight of each child, according.as-it--was full, ' 
middling, or -light xloathed^.^ 'Whatever^ inaccuracy ^thif -.may/ 
have introduced^ as to the real weighSof '•the-childrens-i-t canj 
Mit litrle^iiiiuent:e-theif comfMrative: weights,., .or the- differtncelii 
Ifetween the two-fexes, .which it wasiny^'obje^l' to-afcertain»^^ ^ 

For meafuang/ their •4eada,:i"inade nfe;-of^-a=-^-piece of- painted-^ 
or- varnifhed^inen tape,, divided into^ inches,, halves^, and-quar*^ 
ters. The varniii km the good-effed. of preventing^ the leiigth-*^ 
■of fuch^^a-'-meafure' heing readily -'affe^led .by-^-variatioris'-in-ther: 
humidity -erf the- atmofphere, .&c. j .and:it-has. little or^no-etaH.!**-- 
ci.ty: In this -part- -of the experiment then I. can pretend tm-i 
eonfiderable accuracy. ^ -I took, firll-the greaieft circumfereiict 
of the heal ^ from the. moft prominent part of the- :Oceipui 
arouiid^- ov .ir the*- frontal finuies-j and, ;„fecondiy, , the ■■ tranf i^erfe ■. 

dimenfioiM 
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dimenfioti from the fuperior and anterior part of one ear, ax^rofs 
the fbntaneile, Xd a iimilar part of the oppofite ear. Thefe dl* 
meniions appeared to me the nioft iikelj to aiFord data for deter* 
mining the refpe£tive fizes of the brain in the different fexes* 
The refuk was as follows: 

Twenty males. Twenty females* 

Weight. Circui? %rence Dimenfions Weight, Circimif, DimeTi.from 

lbs, Uc^ of heads. from ear to ear. lbs. Sec. of heads, ear to ear. 

Inches. Inches* laches. Inches, 

Experiment i, 

^491 -aS-a -152 ,■ r^li -272 143, 

144I 277 

148 280 

44^ 839 

7 ibs.50Z. 7 ^r. 14 

* ■ 

Haviog found the relative proportions between the lexes to 
turn out thrice with fo much uniformity, and obferving them 
to correfpond pretty nearly with fome; experiments, made for 
very different purpofes by the late Frofellbr Roederer, of 
Gottingen, J did not think it neceflary to profecute the fubject 

larrMer* 

Upon the whole, it may be obferved, that the difference of 
weight between the male and female at birth may be rated at 
about nine ounces, or nearly a twelfth part of the original 
weight. In the circumference of their heads there is a dif- 
ference of near half an inch, or about a 28th or 3Cth part ; 
and .the fame proportion of a 28th is pretty nearly preferved in 
the tranfverfe dimenfion. It is evident, as the bony paffage 

j; through 
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27? 
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Experiment 3. 








147I 132 




373 


143I 
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445I 404I 




817 


433i 


Average weight, &c. 








7I 6 lbs. II oz. 
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through which infants pafs is of a certain determined capa- 
city, that, were their heads equally incompreffible with thofe 
of adults, the difFerence of half an inch in their jfize would 
often prove fatal to them. By the compreffibility of their 
heads, however, in weU formed women, this difficulty is by 
time furmounted. The effects which fuch a compreffion on 
the 3r/?/;7 may produce, have not hitherto been v/ell attended 
to. 

In reckoning children, weighing from 5I to 6|, 6 pounds 
weight, and from 6i to 7I, 7, and fo forth, in order to avoid 
fra£lions, I find the numbers of males and females, arranged 
according to their weight, to iiand as follow. 









Males. 








b\ 


:ma] 


es.: 




lbs. 
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5 


6 7 8 


9 


10 


• lbs. 


4 5 
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7 8 9 


10 


N° 


a 


3 


6 3* 16 


a 


I 


N° 


2 9 


^4 


25 8 2 






Hence it appears, that the majority of males runs thus* 
feven, eight, fix, five ; whilfl that of the females is feven, fix,, 
five, eight. Hence alfb appears the mecciful difpenfations of 
Providence towards the female fex; for when deviations from 
the medium flandard occur, it is remarkable, that they are 
much more frequently below than above this flandard. la 
120 inflances there are only five children exceeding eight 
pounds and a half in weight. The fame may be obferved' 
with regard to the fize of their heads. Only fix meafured 
above 1 4I inches in circumference, and thefe all of the male 
fex; five meafured 14I, and one 15. In tranfverie dimen- 
fions only four exceeded y^^ the largeft of which was 8| 5 
whereas deviations under the flandard in thefe particulars were 
very numerous, never however under i a around and 6| acroii. 



'^mi\^ef^lmgkf$iihe'if^iMumj"-^^^^ naforMm^ m the Conimeo* 
laTies' of f he •R0yal-\SGGi6ty^'of Gottiiig6n5'-;'of'. which ^the cele- 
brated Ha ller was the principal ioftitutor, and long the pre* 
fldent. Ill this Paper he proves^ in the cleareft manner, by 
■ inconteftible^ experiments^ -the^abtodit^-'of theideas^ of^-oblte- 
tric writers with f^gard to the progrefs df the ovum dnring 
ficeftation, and the wekht of the fcrtns after birth. He iliewsj 
althongh they ftate the weight of the fcBtus^ come to the full 
iMe, to be from 12 to 14 or i6.po\ind6j that it is more 
; generally 6 or 7^ and very rarely exceeds eight. This de- 
ferves particular notice for two reafons ; fir ft, becanfe it ferves 
tofliew how little dependent^e is to be placedon theaffertionsof 
authors who copy each other fervilely, without having reconrife 
tto experiment eveti iii the moft obvious cafes ; and, fecondly^ 
becanfe this paper has beeii overlooked by fome of the moft 
celebrated writers and teachers of midwifry now living. What 
i|dea are %¥e to form of the accuracy of one of onr lateft 
fyftematic writers, who (telling us that he has been a pra£li*» 
tioiier of midwifryi in a capital city, for ^twenty 3^ears, and a 
teacher for mofe than twelve) ftateSj in oiie page of his work, 
that the weight of a fcfetus at eight months is about feven 
.pounds ; and on the oppofite page, that at full time it weighs 
from twelve to fourteen pounds* ? 

Of 27 children, carried to the full period of geflation, 

-weighed and meafured in length by Roederer, without any 

attention to the difference of fex, I find, that 18 were of the 

male and 9 of the female fex j and that the average weight of 

♦ See a Treatifo of Midwifry (p» 88, and 8§.) div'efted of udMim! terms ana 
0%firu/i thiorles^ by A, Hamilton, M. D, 8° edit^ Loudon^ i?8i. 
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the former was about 6 lbs. 90Z., that of the latter about 
6 lbs. 2 oz. 2 dr. Whether he and I ufed the fame weights, I 
cannot exaftly fay. He obferves, that he ufed the civil pound of 
Gottingen, which I can eafily perceive confifted of 16 ounces^ 
^s mine did ; but whether a German ounce be the fame %vlth ours^ 
I have not data to determine. The average length of the males 
meafured by him is about 204 inches^ and of the females about 
I p^T* He weighed alfo the placenta of 2 1 lying-in women> 
16 of whom had borne male children, and five female. The 
average weight of the former was i lb. 2| oz. ; that of th6 
latter 1 lb. 2 oz. Hence it appears, that in other circum- 
flances, befides thofe I have taken notice of, the male and 
female f=x differ. So far I thought k neceffary to take extraa. 
from Dr. Roederer's paper, as his obfervations and mine 
throw light on each other, and add confirmation to both. 

The limits of this letter will not permit me. Sir, to trefpafs 
much farther on your patience. There is one circumflance or two 
fo intimately conneded with my former letter, that I cannot 
pafs them over in filence. Having found that males fuffer 
more in the birth than females, I was defirous of knowing 
whether the chance of the mother's recovery was thereby in 
any degree affected ; and to determine this I was once more at 
the pains of turning over our regiflry with care. I found, 
that of 214 women, dead of jGingle children^ 50 were deli* 
vered of ftill-bdrn males, and 15 of flill-born females; 76 of 
living males, and 73 of living females. Of the 15 dead of 
twins, 6 had twins one of each fex; 6 others had twins both 
of the male fex; and three had twins both of the female fex* 
All of which twins (two or three excepted), it is very re- 
markable, furvived the death of their mothers. It would 
appear then, that the Hfe of the mother is principally endan- 
VojL. LXXVL B b b gere< 
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gered in thofe cafes where the bulk of the male's head pre'* 
eludes the poffibility of his being brought into the world alive^ 
either by the efforts of nature or art. The conception of twins 
we have obferved to be more fatal to the mother than that of 
fingle children. The average weight of 12 twins, which have 
occurred to me of late, I find to be 11 lbs. a pair. The largeft 
pair weighed 13 lbs. aiid the leaft 8|. 'From Ibme rude at- 
tempts made to afcertain the weight of the contents of the 
gravid uterus in cafes of twin and fingle children, I am in* 
clined to think, that they are to each other as about 1 5 to 10, 
or perhaps 14! to 9I. 

Believe me, Sir, with great refpe6:, &c* 

Jo T A t? t^' t? 
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An Abftraft of the Regiflrj kept at the Lymg-in Hofpital, in Dublin, from the |th of D 

31 ft of December, i784. By B. H. Regiften 
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children ftill-born, as one to about twenty. 

women having twins, as one to about^^^. 
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In AbUnfl of tlic RfgiHry tspl al ihc Lying-lii HofpUal, In Dublin, from ihe Btb of D«c 
3iftof DecemW, i;S4. By R H-Rfgiflcr. 
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[ 3^4 ] 
Estmas from IheRcgiftiy kept jE the Ljbg-LnHoAi^t.il, Dublin, from the year i;;? lo 17S4. 



